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TARIFF DETERMINATION IN MOBILE TELECOMMUNICATION 

NETWORKS 

Field of The Invention 

The present invention relates to call tariff determination in mobile telecommunication 
networks and more particularly to the determination of call tariffs for provision to an 
access network in respect of a roaming mobile telephone subscriber. 

Background to the Invention 

In today's competitive mobile telephone market, in order to attract new customers 
operators are offering a diverse range of payment options. In addition to the 
conventional payment scheme where a subscriber is billed regularly for telephone calls 
made over a period immediately preceding the issuing of a bill, there is for example the 
prepaid card schemes where a user purchases a card and then uses a secret number 
provided on the card to top-up an account maintained by his operator. The user is able 
to make and receive calls until such a time as the balance in his account falls to zero. 
The account must be topped-up using a new prepaid card before the user can make and 
receive calls once more. Many new services are also being introduced by mobile 
telephone operators to attract new customers as well as to maintain their existing 
customer base. One such service which is in limited current use is known as "Advice of 
Charge" and allows mobile telephone's to be provided with call charge information 
during the call set-up phase to enable call charges to be computed by the telephone 
either during or after a call. 

In a mobile telecommunications network, there is usually present a node which controls 
charging for subscribers of that network. This "charging" node maintains details of the 
tariffs charged by the operator for the complete range of call options, e.g. home mobile 
telephone to home mobile telephone, home mobile telephone to other national 
telephones, international tariffs, etc. Providing that a subscriber's telephone is 
registered with the home network, there is in principal no bar to providing services such 
as Advice of Charge and to controlling and monitoring in real time prepaid card 
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subscribers and the like, as all the necessary information is available at the home 
network's charging node (or can be readily obtained by that node). Problems arise 
however when a mobile telephone subscriber is not at home but rather is registered with 
some foreign mobile telephone network (the term "access" network is used below to 
describe the network to which a subscriber is directly connected). 

Such a foreign access network will have its own charging node which must be able to 
detemiine real time charging information for a roaming subscriber if prepaid subscribers 
are to be allowed to roam, or if services such as Advice of Charge are to be available to 
roaming subscribers. Indeed this may be necessary whenever subscribers have a credit 
ceiling which must not be exceeded. 

Summarv of the Invention 

The inventor of the present invention has realised that there is at present no mechanism 
by which a charging node of a foreign network can accurately calculate the tariff to be 
applied to a roaming subscriber. This is because the tariff is typically made up of a 
component from the foreign network as well as a component from the subscriber's home 
network. At present, there is no means by which the foreign network can be made 
aware of the home network's tariff component. 

It is an objective of the present invention to overcome or at least mitigate the above 
noted disadvantages of existing and currently proposed solutions for enabling a call 
charging node of a foreign network to determine the call tariff for a roaming mobile 
subscriber. 

According to a first aspect of the present invention there is provided a method of 
providing call charge information in a mobile telecommunications system, the method 
comprising: 

maintaining in a home mobile telecommunications network a set of call charging 
algorithms which correspond to respective foreign mobile telecommunications 
networks; and 

periodically transferring the algorithms to respective foreign networks, 
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wherein the transferred algorithms may be used by the receiving foreign 
networks to calculate call charge information for subscribers of the home network when 
they are roaming in the foreign networks. 

It will be appreciated that the temis "home" and "foreign" may be used interchangeably 
to describe mobile networks, i.e. for some subscribers a network will be a home 
network whilst for others it will be a foreign network. 

Embodiments of the present invention provide charging information required by foreign 
networks to calculate call charges for roaming subscribers in real tirrie or near real time, 
whilst requiring only a relatively small volume of inter-network signalling traffic. The 
volume of signalling traffic is certainly less than would be required, for example, if a 
charging algorithm were to be transferred for each subscriber or for each call initiated in 
a foreign network by a roaming subscriber. 

The charging algorithm transferred to a foreign network may be used by that network to 
determine a call tariff for subscribers of the home network. For example, the charging 
algorithm may comprise a multiplying factor by which the foreign network multiplies 
its own charge. 

Within the home network, said set of call charging algorithms may be maintained at a 
rating node. The algorithms transferred to the foreign networks may be received by 
charging nodes of those networks. The charging nodes of the foreign networks may be 
associated (e.g. co-located) with respective switches. In the case of GSM and UMTS 
mobile telecommunications networks, these switches may be Mobile Switching Centres 
(MSCs). 

In certain embodiments of the present invention, a charging algorithm is sent to a 
foreign network upon receipt at the home network of a polling message from the foreign 
network. Polling messages may be sent by the foreign network at regular intervals. It 
will be appreciated that a foreign network may have agreements with many other 
networks, and will poll each of those networks separately to obtain up to date charging 
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algorithms. The foreign network may only pole those networks having a subscriber 
cuixently registered with the home network, thus reducing signalling traffic. 

In other embodiments of the present invention, the home network may maintain a 
register of foreign networks (or foreign network charging nodes) with whom it has a 
roaming agreement. When a new foreign network or foreign network charging node is 
brought into service, that network or node registers with the home network whereupon 
the home network transfers the appropriate charging algorithm to the foreign network. 
The foreign network is notified of subsequent changes to the algorithm. 

The home network may maintain for one or more of the charging algorithms maintained 
by it, a time and date when the receiving foreign network(s) should activate the 
charging algorithm(s). 

The home network may maintain one or more secondary charging algorithms associated 
with respective ones of said set of charging algorithms, together with respective 
activation times and dates. The secondary algorithms and the activation times and dates 
are transferred to the foreign networks together with the primary algorithm. A receiving 
foreign network will replace the primary algorithm with the secondary algorithm at he 
activation time and date. 

According to a second aspect of the present invention there is provided apparatus for 
providing call charge information in a mobile telecommunications system, the apparatus 
comprising: 

a rating node for use in a home mobile telecommxmications network and 
arranged to maintain a set of call charging algorithms which correspond to respective 
foreign mobile telecommunications networks; 

charging nodes for use in respective foreign networks to calculate call charges 
for subscribers of the home network roaming in the foreign networks; and 

transfer means associated with said rating node for periodically transferring the 
algorithms to respective foreign network charging nodes, 

wherein the transferred algorithms may be used by the receiving foreign 
networks to calculate call charge information for said roaming subscribers . 
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Brief Description of the Drawing s 

For a better understanding of the present invention and in order to show how the same 
may be carried into effect reference will now be made, by way of example, to the 
accompanying drawings, in which; 

Figure 1 illustrates schematically a telecommunication system; 

Figure 2 is a flow diagram illustrating a caller tariff determination method used in the 

system of Figure 1; and 

Figure 3 is a flow diagram illustrating an alternative caller tariff detemination method 
used in the system of Figure 1 

Detailed Description of Certain Embodiments 

There is illustrated in Figure 1 a telecommunications system comprising a number of 
mobile telephone networks 1, 2. A first of the networks 1 is a mobile telephone 
network (e.g. using the proposed UMTS standard) and represents a home network to 
which a notional mobile telephone user subscribes. The network 1 is therefore 
responsible for charging this notional subscriber either by way of issuing bills for 
previous calls made, or by debiting a prepaid account held by the subscriber. 

Figure 1 also shows a second UMTS mobile telephone network 2 and a mobile 
telephone 3 owned by the notional subscriber (it is assumed that the subscriber has 
inserted his Subscriber Identity Module (SIM) card into the telephone). Assuming that 
the subscriber has left his home network 1 and has roamed into the coverage area of the 
foreign network 2, the terminal 3 registers with the foreign network 2 using the 
information stored in the SIM card. Subsequently, in order to set up a call, the terminal 
3 makes contact with a Mobile Switching Centre (MSC) 4 of the foreign network via a 
Base Station 5 and a Base Station Controller 6. The foreign network's MSC 4 controls 
the routing of a call from the terminal 3 to the called B-number and in addition acts as a 
charging node 7 for the foreign network, collecting charging information during a call 
and subsequently relaying this to a charging node of the home network 1 following 
termination of the call. The foreign network's charging node 7 maintains the call tariffs 
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applied by the foreign network 2 for a variety of calls, e.g. local, national, and 
intemationaL 



A rating node 8 is provided in the subscriber's home network 1 and maintains details of 
the tariffs of the home network 1 . More particularly, the rating node maintains a 
charging algorithm for each foreign network with which the home network 1 has a 
roaming agreement. Assume for example that the home network applies an 
administrative fee of 5% over and above the call tariff of a given foreign network, as 
well as a 22% VAT element, the charging algorithm maintained for that foreign network 
will be a multiplication factor of 1.27. It will be appreciated that as the number of 
foreign networks with which the home network has a roaming agreement is relatively 
small, the number of charging algorithms maintained by the rating node 8 will be 
correspondingly small It will also be appreciated that charging algorithms may be 
updated from time to time by the operator of the home network 1. 

Figure 2 is a flow diagram illustrating a method by which charging algorithms 
maintained by the rating node 8 within the home network 1 may be distributed to 
charging nodes of respective foreign networks 2. The charging node(s) 7 of each 
(foreign) network 2 regularly polls the rating node 8 of the home network 2 (as well as 
rating nodes of other networks with which they have a roaming agreement). For 
example, polling may be carried out once every 24 hours. 



Upon receipt of a polling message, the rating node 8 retums to the polling charging 
node 7 the charging algorithm appropriate for that charging node. If the charging 
algorithm has not changed, this fact may be notified to the polling charging node 7. 
Charging algorithms may be time and date stamped (using for example Greenwich 
Mean Time) so that they are only activated at the polling node at the stated time and 
date. To reduce the volume of charging related signalling traffic, a charging node 7 of a 
foreign network may only poll those networks with which the foreign network has a 
roaming agreement and for whom there is currently registered with the foreign network 
a roaming subscriber. In addition to the regular polling message, the foreign network 
may issue a one-off polling message when a roaming subscriber registers with the 
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network and there are no subscribers having the same home network already registered 
with the foreign network. 

Figure 3 is a flow diagram illustrating an alternative method by which charging 
algorithms maintained by the rating node 8 within the home network 1 may be 
distributed to charging nodes 7 of respective foreign networks 2. Whenever a new 
charging node 7 is brought in to service, that node "registers" with the rating nodes 8 of 
other networks with which it has a roaming agreement. In the event of a successful 
registration, a rating node 8 will return the appropriate charging algorithm to the new 
charging node 7. When a charging algorithm held by a rating node 8 is changed, the 
new charging algorithm is sent to the appropriate charging node(s). Again, charging 
algorithms may be time and date stamped to indicate when the algorithm should be 
activated. 

A number of possible mechanisms exist for transferring polling, notification , and other 
charging algorithm related message between mobile telecommunications networks. For 
example, messages may be sent using the Mobile Apphcation Part (MAP) protocol, the 
Intelligent Network Application Part (INAP) protocol, or Camel Application Protocol 
(CAP). 

It will be appreciated by the person of skill in the art that various modifications may be 
made to the above described embodiment without departing from the scope of the 
present invention. For example, a given network may contain one or a number of 
charging nodes. A network may also comprise a single, centralised rating node, or a 
number of distributed rating nodes. 
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CLAIMS 

1 . A method of providing call charge information in a mobile telecommunications 
system, the method comprising: 

maintaining in a home mobile telecommunications network a set of call charging 
algorithms which correspond to respective foreign mobile telecommunications 
networks; and 

periodically transferring the algorithms to respective foreign networks, 
wherein the transferred algorithms may be used by the receiving foreign 

networks to calculate call charge information for subscribers of the home network when 

they are roaming in the foreign networks. 

2. A method according to claim 1 , wherein the charging algorithm transferred to a 
foreign network is used by that network to determine a call tariff for subscribers of the 
home network. 

3. A method according to claim 2, wherein the charging algorithm comprises a 
multiplying factor by which the foreign network multiplies its own charge. 

4. A method according to any one of the preceding claims, wherein said set of call 
charging algorithms are maintained at a rating node of the home network. 

5. A method according to any one of the preceding claims, wherein the algorithms 
transferred to the foreign networks are received by charging nodes of the foreign 
networks. 

6. A method according to claim 5, wherein the charging nodes of the foreign 
networks are associated with respective switches. 

7. A method according to any one of the preceding claims, wherein a charging 
algorithm is sent to a foreign network upon receipt at the home network of a polling 
message from the foreign network. 
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8. A method according to any one of claims 1 to 6, wherein the home network 
maintains a register of foreign networks or foreign network charging nodes with whom 
it has a roaming agreement and notifies those foreign networks or foreign network 
charging nodes of changes in associated charging algorithms. 

9. A method according to any one of the preceding claims, wherein the charging 
algorithms sent to the foreign networks are stamped with an activation time and date. 

10. Apparatus for providing call charge information in a mobile telecommunications 
system, the apparatus comprising: 

a rating node for use in a home mobile telecommunications network and 
arranged to maintain a set of call charging algorithms which correspond to respective 
foreign mobile telecommunications networks; 

charging nodes for use in respective foreign networks to calculate call charges 
for subscribers of the home network roaming in the foreign networks; and 

transfer means associated with said rating node for periodically transferring the 
algorithms to respective foreign network charging nodes, 

wherein the transferred algorithms may be used by the receiving foreign 
networks to calculate call charge information for said roaming subscribers. 
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Figure 1 
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Figure 2 
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New charging node registers with rating nodes of associated foreign networks 



Rating nodes return respective charging algorithms to new charging node 



Charging node records charging algorithms 




Notify associated charging node 



Figure 3 
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